Ribosomal antibiotics: structural basis for resistance, synergism and selectivity.
Various antibiotics bind to ribosomes at functionally relevant locations such as the peptidyl-transferase center (PTC) and the exit tunnel for nascent proteins. High-resolution structures of antibiotics bound to ribosomal particles from a eubacterium that is similar to pathogens and an archaeon that shares properties with eukaryotes are deciphering subtle differences in these highly conserved locations that lead to drug selectivity and thereby facilitate clinical usage. These structures also show that members of antibiotic families with structural differences might bind to specific ribosomal pockets in different modes dominated by their chemical properties. Similarly, the chemical properties of drugs might govern variations in the nature of seemingly identical mechanisms of drug resistance. The observed variability in binding modes justifies expectations for structural design of improved antibiotic properties.